Characterization of a high-affinity binding site for the pea albumin 1b entomotoxin in the weevil Sitophilus.
The toxicity of the pea albumin 1b (PA1b), a 37 amino-acid peptide extracted from pea seeds, for cereal weevils (Sitophilus oryzae, Sitophilus granarius and Sitophilus zeamais) was recently discovered. The mechanism of action of this new entomotoxin is still unknown and potentially involves a target protein in the insect tissues. This work describes the characterization of a high-affinity binding site for PA1b in a microsomal fraction of Sitophilus spp. extracts. Purified PA1b was labeled to a high specific radioactivity (c. 900 Ci.mmol-1) using 125I, and the iodinated ligand was found to be biologically active. Binding of this ligand to the microsomal fraction of S. oryzae extract was found to be saturable and reversible, with an affinity (Kd) of 2.6 nm, and a high maximal binding capacity (Bmax) of 40 pmol.mg-1 of protein. A binding site displaying similar characteristics was detectable in the five susceptible weevils strains tested, as well as in the pea aphid or in the fruit fly. However, no binding activity was detectable in extracts from four S. oryzae strains previously shown to be resistant to the toxin through a recessive monogenic mechanism. Therefore, we suggest that this binding site might be involved in the mechanism of action of PA1b.